Purpose: Evaluate contact lenses fitting after intracorneal ring implantation for ke ratoconus, its visual acuity and comfort. Methods: Retrospective study of patients undergoing contact lenses fitting, after intracorneal ring for keratoconus. The criterion for contact lens fitting was unsatisfactory visual acuity with spectacle correction as referred by the patients. All patients were intolerants to contact lenses prior to intracorneal implantation. Visual acuity analysis was done by conversion of Snellen to logMAR scales. The comfort was evaluated according subjective questioning of good, medium or poor comfort. Results: Nineteen patients were included in the study. Two patients (10.5%) did not achieved good comfort with contact lenses and underwent penetrating kera toplasties. All the others 17 patients showed good or medium comfort. Four rigid gas-permeable contact lenses were fitted, one piggyback approach, 3 toric soft contact lenses, 2 soft lenses specially design for keratoconus and 7 disposable soft lenses. The average visual acuity improved from 0.77 ± 0.37 to 0.19 ± 0.13 logMAR units after contact lenses fitting. Conclusion: Contact lens fitting after intracorneal ring is possible, provides good comfort, improves visual acuity, and therefore, may postpone the need for penetrating keratoplasty.
INTRODUCTION
Keratoconus is an eye condition where the cornea becomes thinner and starts to protrude, forming an irregular cone-like shape (1) . This ectasia normally begins at puberty and progressively leads to different degrees of visual impairment varying according to the stage of the disease (2) . At the beginning may be asymptomatic, however, with the evolution it induces a low visual acuity or image distortion and may be associated with photophobia, glare and ocular itching (3) . The treatment of keratoconus is customized and depends on the severity of the disease, ocular sensitivity and psychosocial aspects of the patient (4, 5) . For visual improvement can be used: glasses, soft contact lenses, rigid gas permeable (RGP) contact lenses, intracorneal rings segments (ICRS) implantation, lamellar keratoplasty, penetra ting keratoplasty and the photorefractive keratectomy (PRK) associated with crosslinking (2, (6) (7) (8) . Spectacles provide good visual acuity (VA) only in the early stages of the disease, in more regular corneas (2) . With the progression of the astigmatism, RGP contact lenses become more effective to im prove vision (9) . Many lens designs and methods can be used for this purpose. Multicurve sets with specific parameters designed for keratoconic corneas have many curves progressively flatter to align with the cornea as best as possible are the most used. However, there are other options as aspheric contact lens that vault the apex of the cone and align the more normal peripheral cornea, hybrid contact lenses manufactured by combining a highly oxygen-permeable rigid center with a soft peripheral skirt, scleral and semi-scleral lenses with a large diameter. Custom soft contact lenses specially designed can correct mild-to-moderate keratoconus also can be used. Piggyback fit is a method fitting a RGP lens over a soft lens and has been used successfully in patients with difficulties in adapting RGP lenses (10, 11) . Surgical treatment is reserved for cases when contact lenses can no longer be fitted, become intolerable or do not provide good visual acuity (12) . Alternative surgical techniques, such as the implantation of ICRS have been developed to try to avoid or postpone penetrating keratoplasties (13) . Intracorneal ring segments are intended to change the corneal curvature, improving visual acuity with absence of endothelial rejection; however, some patients may remain with residual ammetropias, requiring optical correction (14) . In this context, the adaptation of contact lenses after implantation of ICRS becomes an option to improve visual acuity of patients who are not satisfied (9) .The same lens designs and methods used for keratoconus can be used for this purpose.
RESUMO
The prevalence of the disease in the population, the technical diffi culty to fit contact lenses after ICRS (15) , and the lack of scientific articles in the literature about the subject stimulated this research.
The purpose of this work is to evaluate visual acuity and comfort of contact lenses fitting after ICRS implantation for keratoconus.
METHODS
Retrospective study with analysis of medical records of patients who underwent contact lenses fitting after ICRS for keratoconus held at Hospital de Olhos do Paraná, located in Curitiba, Paraná, Brazil.
The study was reviewed and approved by the Ethics and Research Committee of the Positivo University.
The inclusion criterion for contact lens fitting was unsatisfactory visual acuity with spectacle correction as referred by the patients.
Complete eye exam was performed, followed by corneal topography by (EyeSys Technologies ® , Dallas, USA). Visual acuity analysis was done by conversion of Snellen to logMAR scales (16) . Student t-test was used to compare visual acuity. Spectaclecor rected visual acuity was considered prior to ICRS implantation, considering that all patients were intolerant to contact lenses prior to surgery. Uncorrected visual acuity was considered after ICRS implantation and before contact lens fitting, as well as after contact lens fitting.
Analysis of comfort was done by a subjective parameter, being judged by the patient and classified in: good, moderate or poor comfort.
RESULTS
A total of 19 patients were included in the study, being 9 men and 10 women, age ranged from 18 to 41 years old (mean of 27 years old).
The analysis of visual acuity from each patient can be found in table 1. Average visual acuity before ICRS implantation was 1.26 ± 0.63 logMAR and improved to 0.77 ± 0.37 logMAR after ICRS implantation and before the adaptation of contact lenses (p<0.001). Further improvement was observed after contact lens fitting over the ICRS up to 0.19 ± 0.13 logMAR (p<0.001). Table 2 shows the 19 contact lenses adapted, 12 (63%) were soft and 7 (37%) were rigid gas-permeable lenses. Analyzing the comfort reported by patients, 13 of them refered good comfort (68.5%), being 12 soft lenses and one RGP lens users; 4 (21%) patients had moderate comfort with the lenses tested, 3 lenses of these were RGP and one with a piggyback fit; and 2 (10.5%) patients, who needed piggyback fit, judged poor comfort and were referred to undergo corneal transplant.
DISCUSSION
The present study analyzes a series of 19 cases, being able to show percentages, different from the literature that shows only isolated case reports (17) (18) (19) (20) . The visual acuity improvement observed in this series is compatible with already published studies. This clearly demonstrates the role of contact lens in the improvement of visual acuity of these patients, however the data found in the literature do not allow to estimate by which time interval this accuracy is maintained.
Evaluating the comfort performance through a subjective range, it was observed that most of the patients (68.5%) obtained a Making an analogy of this information with others studies on qua lity of life in patients with keratoconus, we can assume that the patient using lenses associated with corneal ring improves not only your vision but also your quality of life (5) . Analyzing the lenses data, it was found that all soft lenses reached a good comfort and only one RGP lens adapted reached the same. It goes in accordance with data found in the literature that refer higher comfort for soft lenses (21) . For 7 cases soft contacts did not reach good visual acuity and needed a rigid gas permeable lens fitting, however the RGP lens demonstrated a worse comfort. In an attempt to give more comfort, we tried the piggyback fitting in 3 patients. Despite the attempt, 2 patients continued their poor comfort and were referred to undergo corneal transplant. Piggyback fitting was well tolerated in a prior published case report (18) .
CONCLUSION
Contact lenses fitting after intracorneal rings segments implantation is possible and pro vides good comfort with improvement of visual acuity. For those patients studied, soft lenses had better acceptance in comparison with the other lenses tested.
